Background: Thymic tumors are rare entity with little information regarding outcomes after therapy with curative intent. They are heterogeneous group of neoplastic lesions with wide spectrum of morphologic appearances. They show different presentations with a variable & unpredictable evolution ranging from indolent attitude to highly infiltrative and metastasizing one. The optimal treatment includes surgical resection, chemotherapy, and radiotherapy. Objectives: To analyze, to report & to better understand the clinico-pathologic features, results of treatment, and prognostic factors of these tumors. Materials and Methods: From 2008 to 2014, 13 patients (8 men, 5 women) underwent surgical resection of thymic tumor at a mean age of 47 years. Patient demographics, extent of surgical resection, and outcomes were compiled. Demographic variables, use of chemotherapy or radiotherapy, peri-operative variables, recurrence rates, and long term survival were analyzed retrospectively. The Masaoka stage and tumor diameter were recorded along with other variables that potentially influenced survival such tumor grade, site & number of metastatic disease. Results: The mean age of our patients was 47 years (range: 21 to 58 years) & 8 cases (61.5%) were men. The distribution of patients according to the Masaoka staging at presentation was, stage I (6 cases, 47%), stage II (3 cases, 23%), stage III in (1 patient, 7%), and stage IV (3 cases, 23%). Neoadjuvant chemotherapy was administered to 3 patients (23%) whose tumors were deemed to be more locally advanced precluding R0 resection from the start & 2 patients (15%) received neoadjuvant concomitant chemo-radiotherapy. No patient demonstrated an associated immunologic disorder such as myasthenia gravis. In all patients (13 cases, 100%) pathologic confirmation of thymic tumor was by CT guided fine needle aspiration/biopsy. Surgical resection was done for all our cases (13 patients, 100%) through median sternotomy approach in (11 cases, 86%), cervical approach (1 patient, 7%) & transverse sternotomy with clamshell incision in 1 patient (7%) with a large thymic carcinoma whose postoperative pathology revealed a close margin of resection (R1). Resection of nearby structures was done in our cohort to fulfill R0 resection; pulmonary wedge resection in (2 cases, 15%), pleural resection in (5 cases, 38%), lobectomy in (1 paHow to cite this paper: Shokralla, H.A.
tient, 7%) & unilateral phrenic nerve resection was performed in (2 patients, 15%). None patients with phrenic nerve injury underwent diaphragmatic plication to improve respiratory insufficiency No superior vena cava resection was done in any of our cases. There were no perioperative deaths, tracheostomy, or postoperative respiratory failure occurred. Complete R0 resection was achieved in 12 cases (92.3%), and of these patients, only 1 patient (7.7%) experienced local recurrence whose primary resection was R1. 4 patients received adjuvant chemotherapy or radiotherapy or both. Mean duration of survival in the entire group was 22.7 months (range: 14 to 36 months). At the last follow-up, (8 patients, 61 .5%) were alive without disease, (1 case, 7.5%) was alive with disease, and (4 cases, 31%) were dead. Conclusions: Thymic tumors are amenable to surgical therapy, with increased use of computed tomography imaging. Patients with early stage disease are being identified more frequently.
Complete surgical resection appears to have favorable cure rates in these patients. Patients with locally advanced disease can experience long term survival with a multimodality approach.
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Introduction
Thymic neoplasms are infrequent tumors; however, they represent the commonest Thymomas are neoplasms of the thymus originating from the gland's epithelial tissue. These rare neoplasms account for 50% of the anterior mediastinal masses, with an incidence of 0.05 per 100,000 person years. Thymomas can be locally invasive and associated with paraneoplastic syndromes which include myasthenia gravis, hypogammaglobulinemia, and pure RBCs aplasia. Histologically, thymomas are usually classified into 5 main WHO subtypes with Masaoka-Koga staging system being the most widely used system for their staging. Patients with thymomas have an increased (2-fold) risk to develop second malignancies [3] [4] [5] .
Thymic carcinomas are relatively uncommon among thymic neoplasms (10%) but are highly aggressive and associated with poor prognosis. They commonly present with locally advanced disease or with distant metastatic disease, precluding surgery as a therapeutic option. This requires a multimodality treatment approach with a combination of surgery, chemotherapy, and radiation therapy to decrease the chances of recurrence and improve survival [6] [7] .
NETT are frequently associated with endocrinopathies (up to 30%), including Cushing's syndrome, multiple endocrine neoplasia type 1 (MEN-type 1 with tumors of the parathyroids, pancreatic islet cells, and pituitary gland), and growth hormone releasing hormone (GHRH) hyper-secretion with acromegaly [8] .
Materials & Methods
From January 2008 to January 2014, thirteen patients (8 men, 5 women) underwent surgical resection of their thymic tumors in National Cancer Institute-Cairo University. Patient demographics variables, extent of surgical resection, use of chemotherapy or radiotherapy, outcomes, recurrence rates and long-term survival were analyzed. The Masaoka stage and tumor diameter were recorded along with other variables that potentially influenced survival such tumor grade, site & number of metastatic disease. Follow-up status was obtained from institutional records. Statistical analysis of survival was performed using the Kaplan-Meier and univariable log rank tests.
Results

Patients
The different pathological types, Masaoka stages and patient sex are described in Table   1 .
The patients' characteristics in our cohort are reported in Table 2 . The mean age of Patients present with dyspnea (8 cases), chest pain (7 cases) and cough (2 cases).
There were no thymic neuroendocrine tumors in our work. No patient demonstrated any associated immunologic disorder such as myasthenia gravis.
In all patients' likely thymic neoplasms at presentation, we proceed for total thymectomy with complete excision of the tumor in resectable cases (10 cases). Resectability is feasible in well defined anterior mediastinal mass, in thymic bed, no adenopathy, negative tumor markers (BHCG, AFP, T3, T4, &TSH) &not continuous with thyroid [9] .
In contrast, in non resectable cases (3 cases) we did CT guided fine needle aspiration/ biopsy for confirmation of thymic tumors.
Management
Neoadjuvant chemotherapy was administered to three patients (23%) whose tumors were deemed to be advanced precluding R0 resection with two of them received neoadjuvant concomitant chemo-radiotherapy. The decision to administer chemotherapy or radiotherapy preoperatively was individualized in each patient and based on the extent of tumor invasion. The chemotherapeutic regimen was platinum-based. Partial response to treatment, based on radiographic imaging was seen in all of them.
Surgical resection was done for all our cases through median sternotomy approach in received adjuvant chemotherapy, radiotherapy or both.
Survival & Follow-Up
Mean duration of survival in the entire group was 22.7 months (range; 14 -36 months).
At last follow-up, 8 patients (61.5%) were alive and free of disease, one patient (8%) was alive with disease (local recurrence) and four patients were dead (31%). We failed to report the association between all variables analyzed and survival. Figure 3 and Figure   4 showed the overall survival (OS) and disease free survival (DFS) in our cohort.
Discussion
Thymic tumors are uncommon masses in anterior mediastinum that preclude surgery as a therapeutic option in most cases. We report only 13 cases in four successive years at our institute. Most patients are adults in the fifth and sixth decades, with no sex predilection, although, it may occur at any age and better physiologic condition than those with other thoracic malignancies, often thus enabling thymoma patients to undergo more aggressive surgical and medical therapy when indicated [10] .
In our cases we have only three cases >50 years (range; 21 -58 years) and all were PS-I. We had Mean tumor size was 9.5 cm (range; 4.5 -16 cm) for the 13 patients. Our Patients present with dyspnea (8 cases), chest pain (7 cases) and cough (2 cases).
There were no thymic neuroendocrine tumors in our work. No patient demonstrated any associated immunologic disorder such as myasthenia gravis [11] .
Managing patients with thymic neoplasms is challenging. It is generally agreed that thymoma and thymic carcinoma originate from thymic epithelial cells and that the variable amount of lymphocytes present within the tumor is considered reactive. There have also been multiple attempts to establish a TNM classification which correlated with outcome however, the system most widely accepted is the one proposed by Masaoka et al. in 1981 and modified by Koga in 1994 [12] .
As we mention before; we have only four cases of thymic carcinoma.
Our surgical approach to thymic carcinoma is similar to our approach to thymomas, with the intent for complete resection. At our institution, we have avoided surgical "debulking" as part of a treatment plan. All of the patients in our series were felt to have disease potentially amenable to complete resection, and the only patient in our series with incomplete resections had microscopically involved margins only (R1 resection).
Surgery is the cornerstone of the management of thymic neoplasms, initially being useful for precise histopathological diagnosis and staging, and in most cases providing the first-line therapeutic modality. For resectable tumors, immediate and complete surgical resection is advocated. During surgery, a careful examination of the mediastinum and pleural cavities, followed by evaluation of macroscopic capsular invasion, peritumoral and pleural adhesions, and involvement of surrounding tissues should be identified and involved in resection. Careful exploration of the mediastinal pleura, especially in the costophrenic angles, may detect droplet metastasis. Areas of uncertain margins are marked with clips to allow precise delivery of postoperative RT. Completeness of resection has consistently represented an independent prognostic indicator for thymomas, both in early and advanced disease [13] [14].
Our usual surgical approach included sternotomy, as we believe this approach allows for the best exposure and ability for concomitant pulmonary or great vessel reconstruction. Although involvement of great vessels has been seen as a negative prognostic indicator in other studies, it did not affect postoperative morbidity or overall survival in our series. Furthermore, the extent of pulmonary resection did not influence survival [14] [15].
Complete R0 resection was achieved in 12 cases (92.3%) and of these patients, only one patient (7.7%) experienced local recurrence whose primary resection was R1.
The indication of chemotherapy and radiotherapy was individualized for each patient. Previous studies analyzing the effectiveness of chemotherapy have shown mixed results, with response rates of thymic neoplasms to chemotherapy as high as 75%. Our center favored a platinum-based regimen in treating thymic neoplasms, but some centers have reported success with non platinum agents [16] .
Our decision to administer neoadjuvant chemotherapy primarily centered on the anticipated ability to resect all disease. If the tumor was felt to be surgically resectable at the diagnosis, then an upfront operation was performed. If the tumor was felt to be invasive, then platinum-based chemotherapy was given first to improve operability potentially. Although neoadjuvant chemotherapy had no statistical effect on overall or disease-free survival, we believe it may have improved our ability to achieve complete resection because all patients who were administered neoadjuvant chemotherapy did have complete resection; we give 3 cases neoadjuvant chemotherapy/radiotherapy [17] [18].
RT is used in the treatment of thymomas in adjuvant, neoadjuvant, definitive or palliative settings. Post-operative RT is recommended in incompletely resected thymomas.
Completely resected stage II and III may also benefit from adjuvant RT to reduce local recurrence rates. Four of our cases received adjuvant therapy (RT/CT or both). Adjuvant chemotherapy has been reported to favorably influence survival in stage III and IVa resected thymomas [19] .
The common drugs with good response rates include cisplatin, Adriamycin, etoposide, cyclophosphamide and ifosfamide. Current standard regimens include: Cyclophosphamide, Adriamycin, cisplatin (CAP); cisplatin and etoposide (PE); Adriamycin, cisplatin, vincistine, cyclophosphamide (ADOC); and etoposide, ifosfamide, cisplatin (VIP). Of those whose tumors were completely resected, one patient (7.7%) experienced a local recurrence.
Chemotherapy is also used as the initial treatment of stage III and IVa unresectable thymomas. The main objective is to reduce the tumor volume to allow subsequent surgery with higher chances of achieving negative margins, or to deliver RT sparing more normal tissues. There is a high-response rates to neoadjuvant CCT, ranging from 77% to 100%, associated with survival rates ranging from 77% to 95%. Thus currently, multimodality approach is preferred in locally advanced thymoma, combining all three modalities i.e., chemotherapy, surgery and RT For stage IVb thymomas [18] . In our work all stage IV cases received neoadjuvant chemotherapy and RT followed by surgery. Late recurrences occurring more than 5 -10 years after resection are not uncommon in thymomas. Recurrences are usually locoregional. One patient recurred locally in the present study. Recurrences are managed actively using the three modalitiesSurgery, RT and CCT. Prognostic factors predicting recurrence was evaluated by Detterbeck et al in a systemic review. The significant factors were Masaoka Stage and completeness of resection. Other factors such as age, sex, size of tumor, and PNS were not statistically significant in multivariate analysis [20] .
Conclusion
The overall number of patients with thymic tumors in our series is small (13 cases in 4 years). Therefore, conclusions based on statistical analyses are difficult to achieve. A longer follow-up in all patients may be needed to determine more accurately which factors ultimately are associated with outcome. Additional multicenter studies are needed to determine variables predictive of survival and ideal multimodality and surgical approaches for thymic carcinoma.
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